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(57) ABSTRACT 

Terminal and method for transporting a still picture uses a 
moving picture terminal after extraction of a frame unit of still 
pictures, for example, from a moving picture. The extracted 
still picture frames can be encoded in a ?xed quantiZing value 
and stored before transmission, or the stored frame unit still 
pictures can be encoded in a ?xed quantiZing value using an 
over?ow control technique or circuit. Further, the extracted 
still picture frame unit can be repeatedly sent using a varied 
quantiZing value before transmission. Thus, the terminal and 
method for transporting a still picture permits transmission/ 
reception of the still picture at a higher resolution than a 
moving picture regardless of time and place to enhance use of 
the moving picture terminal. 
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TERMINAL AND METHOD FOR 
TRANSPORTING STILL PICTURE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of Us. patent applica 
tion Ser. No. 09/619,615, ?led on Jul. 19, 2000 noW U. S. Pat. 
No. 6,956,971, the contents of Which is incorporated by ref 
erence herein. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to transport of a picture, and 

more particularly, to a moving picture terminal and a method 
for using same that transports a still picture. 

2. Background of the Related Art 
As the multimedia communication era arrives, the moving 

picture terminal has been realiZed, and Will be put into prac 
tical service in a near future. Such a moving picture terminal 
has an encoder and decoder for processing the moving picture 
for realtime transmission or reception of successive video 
frames. HoWever, the moving picture terminal cannot trans 
mit/receive a high quality still picture. Therefore, to transport 
a still picture to an opposite party, a digital camera, a scanner 
and a computer are used. That is, either the digital camera or 
the scanner is connected to the computer for transmission of 
the still picture. 
A method for transmitting a still picture by using such as 

the digital camera, the scanner, and the computer Will noW be 
described. FIG. 1 illustrates a related art system for transmit 
ting a still picture. 
As shoWn in FIG. 1, a desired still picture is captured by 

using a digital camera 100, stored in a computer 102, and 
transported to an opposite party through a Wire or Wireless 
network. On the other hand, if there is no digital camera, a 
photograph of the object is taken using a conventional camera 
and scanned by a scanner 101 to capture the still picture. 
Then, the captured still picture is stored in the computer 102, 
and transported to the opposite party using the computer 102 
through a Wire or Wireless network. 

The encoder and decoder in the related art moving picture 
terminal Will noW be described. FIG. 2 illustrates a block 
diagram shoWing an encoder in the related art moving picture 
terminal, and FIG. 3 illustrates a block diagram shoWing a 
decoder in the related art moving picture terminal. 

Referring to FIG. 2, the encoder in the related art moving 
picture terminal is provided With a core part 21 0 for receiving, 
compressing, and encoding successive picture frames, aVLC 
230 and a channel buffer 240. The VLC 230 is for receiving 
symbols coded in the core part 210 and assigning short length 
codes to symbols With a high frequency of occurrence in vieW 
of probability and relatively long codes to symbols With a loW 
frequency of occurrence for the symbols coded in the core 
part 210. The channel buffet 240 is for buffering and forWard 
ing data from the VLC 230 and providing a buffer state to a 
transmission rate controller 201 in the core part 210. 

The core part 210 is a DCT 200 for receiving and subject 
ing a picture data to discrete cosine transform, and a quantiZer 
202 for quantiZing the picture data and providing same to the 
VLC 230 for compressing the picture frames. The transmis 
sion rate controller 201 is for controlling a transmission rate 
according to quantized values at the channel buffer 240. The 
core part 210 further includes an inverse quantiZer 203 for 
inverse quantiZing the data quantiZed at the quantiZer 202 to 
restore original picture frames from the coded picture frames, 
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2 
an ICDT 204 for subjecting the DCT data from the inverse 
quantiZer 203 to Inverse Discrete Cosine Transform (IDCT) 
and a frame memory 220 for storing frames of the picture data 
restored at the IDCT 204. A motion estimator 206 and a 
motion compensator 205 are for comparing a received frame 
and a prior frame, Which is the frame stored in the frame 
memory, to estimate a difference of motions and for compen 
sating the difference. 
The operation of the related art encoder Will noW be 

described. After compressing input of successive picture 
frames by subjecting the picture frames to DCT at the DCT 
200, the successive picture frames are encoded into a bit 
stream With different bit lengths at the VLC 230 via the 
quantiZer 202, Which discards high frequency terms. The 
coded bitstream is stored in the channel buffer 240, and trans 
mitted toWard the receiver side through a Wireless netWork. In 
this instance, the channel buffer 240 provides an amount of 
transmitted data to the transmission rate controller 201, and 
the transmission rate controller 201 adaptively computes a 
quantiZing value according to the amount of transmitted data 
and provides the quantiZing value to the quantiZer 202. 
Accordingly, a transmission rate of the data transmitted from 
the channel buffer 240 is controlled. During the above-de 
scribed process, the core part 210 has the coded picture 
frames subjected to IDCT through the inverse quantiZer 203 
and the IDCT 204, to be restored into original picture frames 
that are stored in the frame memory 220, Which can store 
pictures of one frame amount. The restored original frames 
are stored for computing a motion difference betWeen incom 
ing successive picture frames and prior picture frames. The 
motion difference is estimated according to correlation 
betWeen adjacent picture frames at the motion estimator 206, 
and the difference is compensated at the motion compensator 
205, for making a real time moving picture transmission 
available. 

In this instance, to estimate and compensate for the differ 
ence of motions betWeen the adjacent picture frames, at least 
a ?rst frame of the incoming picture sequence should be 
coded only With its oWn frame regardless of the correlation 
With the adjacent frame. This method of coding is called as “I 
picture coding”, and a method of coding using a correlation 
With the adjacent frame is called as “P picture coding.” 

The decoder shoWn in FIG. 3, Which operates opposite to 
the encoder, Will noW be described. That is, after being 
restored into an original picture by subjecting the coded pic 
ture frame to inverse quantiZing and IDCT at a decoder core 
part 270, the coded picture frame received through a channel 
buffer 250 and a VLC 260 is reproduced. The core 270 
includes inverse quantiZer 271, IDCT 272 and motion com 
pensator 273. Similar to the encoder, the reproduced picture is 
stored in a frame memory 280, for reproducing the moving 
picture in realtime by using correlation With the picture frame 
received in succession. 
As described above, the related art moving picture terminal 

has various disadvantages. First, due to a limitation in a chan 
nel bandWidth for realtime transmission of the moving pic 
ture, the related art moving picture terminal transmits pic 
tures, not in high quality, but in a loW quality When the picture 
is a moving picture that requires a realtime transmission. 
Accordingly, it is di?icult to transmit a high quality still 
picture. Further, the transmission of a still picture using a 
digital camera, a scanner, and a computer requires these addi 
tional costly apparatuses that are also inconvenient and cum 
bersome to use. Thus, a need exists and ceaseless demands 
have been made for a moving picture terminal that can trans 
mit, not only the moving picture, but also a high quality still 
picture. 
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The above references are incorporated by reference herein 
Where appropriate for appropriate teachings of additional or 
alternative details, features and/ or technical background. 

SUMMARY OF THE INVENTION 

An object of the invention is to solve at least the above 
problems and/or disadvantages and to provide at least the 
advantages described hereinafter. 
An object of the present invention is to provide terminal 

and method for transporting a still picture that substantially 
obviates one or more of the problems due to limitations and 
disadvantages of the related art. 

Another object of the present invention is to provide ter 
minal and method for transporting a still picture in Which a 
moving picture terminal is used for transmission of a high 
quality picture. 

To achieve at least the above objects and other advantages 
in a Whole or in part and in accordance With the purpose of the 
present invention, as embodied and broadly described, a pic 
ture terminal includes a ?rst core part for encoding a moving 
picture or encoding a frame unit still picture extracted from 
the moving picture in a ?xed quantiZing value, to forWard the 
still picture in a high resolution, a VLC for encoding data 
encoded at the ?rst core part in lengths different from each 
other, a ?rst channel buffer for buffering an encoded bitstream 
of the moving picture among the data from the VLC, a ?rst 
bitstream memory for storing an encoded bitstream of the still 
picture among the data from the VLC in response to a control 
signal, and a ?rst multiplexer for selecting, and forWarding 
one from the moving picture from the ?rst channel buffer and 
the still picture from the ?rst bitstream memory. 

To further achieve the above objects in a Whole or in part 
and in accordance With the. present invention, there is pro 
vided a picture terminal that includes a demultiplexer for 
receiving and sorting an encoded still picture or a moving 
picture bitstream, a second channel buffer for receiving, and 
storing the moving picture bitstream from the demultiplexer, 
a second bitstream memory for receiving, and storing a still 
picture bitstream from the demultiplexer, a second multi 
plexer for selectively forWarding the moving picture from the 
second buffer channel or the still picture from the second 
bitstream memory in response to a control signal, a VLC for 
subjecting the data from the second multiplexer to VLC, and 
a second core part for quantiZing the data from the VLC, to 
decode the data into an original picture. 

To further achieve the above objects in a Whole or in part 
and in accordance With the present invention, there is pro 
vided a picture terminal that includes a frame memory for 
storing frame unit of still pictures, a core part for encoding the 
still pictures stored in the frame memory in a ?xed quantiZing 
value, a VLC for encoding data encoded at the core part into 
lengths different from each other, and a channel buffer for 
buffering, and transmitting the data from the VLC While 
preventing over?oW by providing a control signal to the core 
part and the VLC for temporary stop of the encoding. 

To further achieve the above objects in a Whole or in part 
and in accordance With the present invention, there is pro 
vided a picture terminal that includes an encoding frame 
memory for storing a prior picture frame for motion estima 
tion and compensation, an encoding core part for receiving 
and encoding a picture frame by using the encoding frame 
memory, a decoding core part for decoding the picture frame 
from the encoding core part, a decoding frame memory for 
storing a prior picture frame for decoding of the decoding 
core part in a moving picture mode, and storing a still picture 
frame to be transmitted received from a camera in a still 
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4 
picture mode, a controller for controlling a data How accord 
ing to the moving picture mode or the still picture mode to 
store the still picture to be transmitted received from the 
camera in the still picture mode to the decoding frame 
memory, and carry out control for repeated encoding of the 
still picture frame, a ?rst multiplexer for selecting either one 
from the moving picture frame received from the camera and 
the still picture frame stored in the decoding frame memory 
and forWarding to the decoding core part under the control of 
the controller, and a second multiplexer for selecting either 
one from the moving picture frame from the decoding core 
part and the still picture frame from the camera and forWard 
ing to the decoding frame memory under the control of the 
controller. 

To further achieve the above objects in a Whole or in part 
and in accordance With the present invention, there is pro 
vided a method for transporting a still picture that includes (1) 
extracting frame unit of still pictures form moving pictures, 
(2) encoding the extracted still picture in a ?xed quantiZing 
value and storing the quantized still picture and (3) transmit 
ting the stored still picture in a still picture transmission 
mode. 

To further achieve the above objects in a Whole or in part 
and in accordance With the present invention, there is pro 
vided a method for transporting a still picture that includes (1) 
receiving, and storing frame unit of still pictures, (2) encoding 
the stored frame unit of still pictures in a ?xed quantiZing 
value, (3) stopping the encoding temporarily if an over?oW 
occurs at a channel buffer Which transmits the encoded still 

picture and (4) re-starting the encoding if the channel buffer is 
stabiliZed for transmitting the encoded still pictures. 
To further achieve the above objects in a Whole or in part 

and in accordance With the present invention, there is pro 
vided a method for transporting a still picture that includes (1) 
receiving, and storing frame unit of still pictures, (2) encod 
ing, and transmitting the stored frame unit of still pictures, (3) 
encoding the stored frame unit of still pictures repeatedly 
until the still pictures have a certain resolution and transmit 
ting the still picture. 

To further achieve the above objects in a Whole or in part 
and in accordance With the present invention, there is pro 
vided a picture terminal that includes a ?rst core part that 
encodes a moving picture at a ?rst quantiZing value corre 
sponding to a ?rst display resolution or encodes a frame unit 
still picture With a corresponding second higher resolution, a 
VLC that encodes data encoded at the ?rst core part in lengths 
different from each other and an output unit that outputs an 
encoded bitstream of output data of the VLC. 

To further achieve the above objects in a Whole or in part 
and in accordance With the present invention, there is pro 
vided a method for transporting a still picture that includes 
extracting one of a frame unit of still pictures and a moving 
picture, encoding one of the extracted still picture and the 
moving picture and transmitting the encoded still picture at a 
higher resolution than the encoded moving picture. 

Additional advantages, objects, and features of the inven 
tion Will be set forth in part in the description Which folloWs 
and in part Will become apparent to those having ordinary 
skill in the art upon examination of the folloWing or may be 
learned from practice of the invention. The objects and advan 
tages of the invention may be realiZed and attained as particu 
larly pointed out in the appended claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be described in detail With reference to 
the following drawings in Which like reference numerals refer 
to like elements Wherein: 

FIG. 1 illustrates a related art system for transmitting a still 
picture; 

FIG. 2 illustrates a block diagram shoWing an encoder in 
the related art moving picture terminal; 

FIG. 3 illustrates a block diagram shoWing a decoder in the 
related art moving picture terminal; 

FIG. 4 illustrates a block diagram shoWing an encoder in a 
moving picture terminal in accordance With one preferred 
embodiment of the present invention; 

FIG. 5 illustrates a block diagram shoWing a decoder in a 
moving picture terminal in accordance With one preferred 
embodiment of the present invention; 

FIG. 6 illustrates a block diagram shoWing an encoder in a 
moving picture terminal in accordance With another preferred 
embodiment of the present invention; 

FIG. 7 illustrates a block diagram shoWing a decoder in a 
moving picture terminal in accordance With another preferred 
embodiment of the present invention; 

FIG. 8 illustrates a block diagram shoWing an encoder in a 
moving picture terminal in accordance With yet another pre 
ferred embodiment of the present invention; 

FIG. 9 illustrates a block diagram shoWing an encoder in a 
moving picture terminal in accordance With still yet another 
preferred embodiment of the present invention; 

FIG. 10 illustrates a block diagram shoWing a decoder in a 
moving picture terminal in accordance With still yet another 
preferred embodiment of the present invention; 

FIG. 11 illustrates an operation timing diagram of respec 
tive parts in accordance With still yet another preferred 
embodiment of the present invention; 

FIG. 12 illustrates a block diagram shoWing a still picture 
transmission betWeen moving picture terminals and storing 
system Which employs a method for transporting a still pic 
ture in accordance With another preferred embodiment of the 
present invention; and 

FIG. 13 illustrates a block diagram shoWing a still picture 
transmission betWeen moving picture terminals and storing 
system Which employs a method for transporting a still pic 
ture in accordance With preferred embodiments of the present 
invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Reference Will noW be made in detail to the preferred 
embodiments of the present invention, examples of Which are 
illustrated in the accompanying draWings. The present inven 
tion discloses at least four types of terminal and four methods 
for transporting a still picture When a moving picture terminal 
is used for transmission of a high quality still picture. 

In one preferred still picture transport method, frame units 
of still pictures are extracted from moving pictures, and sub 
jected to I picture coding to produce a bitstream. The bit 
stream is preferably stored in an additionally provided bit 
stream memory, and transmitted toWard the receiver side as 
the user desires. In another preferred still picture transport 
method, frame units of still pictures are received from a 
camera, subjected to I picture coding, and transported to the 
receiver side. In this case, additional control such as a control 
signal preferably prevents over?oW and under?oW of channel 
buffer from occurring. In yet another preferred still picture 
transport method, the same still picture is coded for plural 
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6 
times for obtaining a high quality picture gradually Without 
using additional control such as addition of the control signal. 
In still yet another still picture transport method, the still 
picture that is subjected to I picture coding or that is coded 
plural times to gradually obtain a high quality picture can be 
stored in a frame memory in the decoding part for encoding 
the still picture. 

In a ?rst preferred embodiment of a still picture transport 
method, frame units of still pictures are extracted from 
incoming moving pictures, subjected to encoding, and trans 
ported. HoWever, a bitstream generated in the encoding of the 
still pictures is stored, not in the channel buffer, but preferably 
in an additional bitstream memory that is for transmission of 
the stored bitstream at a time point the user selects. To accom 
plish the later transmission of the still picture, the encoder and 
decoder in the moving picture terminal in accordance With the 
?rst preferred embodiment of the present invention prefer 
ably has a bitstream memory and a multiplexer for processing 
the still pictures. FIG. 4 illustrates a block diagram shoWing 
an encoder in a moving picture terminal in accordance With 
the ?rst preferred embodiment of the present invention, and 
FIG. 5 illustrates a block diagram shoWing a decoder in a 
moving picture terminal in accordance With a ?rst preferred 
embodiment of the present invention. 
As shoWn in FIG. 4, the encoder in a moving picture 

terminal in the ?rst preferred embodiment includes a core part 
300 having a quantiZer (not shoWn), an inverse quantiZer (not 
shoWn), and a frame memory either for receiving, compress 
ing, and encoding successive moving pictures to forWard the 
moving picture in a loW quality, or for receiving the succes 
sive moving pictures, extracting frame units of still pictures 
from the moving pictures and encoding the extracted still 
picture frames to forWard the still pictures in a high quality. 
The quality of the still picture can depend on a user selected 
quantiZing value. A VLC 302 is for encoding encoded sym 
bols of the moving picture or still picture at the core part 300 
in lengths different from each other depending on frequencies 
of occurrence, and a channel buffer 303 is for buffering an 
encoded bitstream of the moving picture among data from the 
VLC 302. A bitstream memory 304 stores an encoded bit 
stream of the still picture among data from the VLC 302 in 
response to the user control signal, and a multiplexer 305 
transmits either one of the moving picture bitstream or the 
still picture bitstream according to selection of the user. As 
described above, the bitstream memory 304 and the multi 
plexer 305 are additional parts relative to the related art 
encoder. 
The bitstream memory 304 and the multiplexer 305 are 

added because in general, a picture quality of the still picture 
should be higher than the moving picture due to difference of 
use. That is, though only one picture is transported, the still 
picture should be a high quality picture that gives no differ 
ence of feeling from an original picture. Accordingly, the high 
quality still picture is preferably compressed into many bits at 
the encoder because the high quality still picture is encoded 
into a high bit ratio (i.e., a loW compression ratio), Which 
requires an additional memory. The bitstream memory 304 in 
the ?rst preferred embodiment is the very memory for storing 
such bits. 
The encoder of the ?rst preferred embodiment Would be 

simpler if the still picture could be stored in the channel buffer 
303, Which has a siZe restriction caused by a limitation of 
delay in transmission of the moving picture. That is, as a delay 
of moving picture in a range of 300 msec is in general per 
mitted from a transmission side camera to a receiver side 
display. If a time period for passing the channel buffer 303 of 
a moving picture bitstream is set to be 100 msec, a siZe of the 
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channel buffer 303 is 64 kbit determined from 100 msec><64 
kbps considering a moving picture transmission rate of 64 
kbps. If it is assumed that a still picture of a Common Inter 
change Format (CIF) form (i.e., 352x288) is transmitted, With 
the still picture compressed into 2 bits/pixel, bits in a range of 
300 Kbits are produced When one picture is compressed (e.g., 
352x288><1.5><2, Where 1.5 means that a siZe of total picture 
is 1.5 times a siZe ofa luminance picture for a 4:210 format). 
Thus, the channel buffer 303 of a 64 Kbit siZe can not store all 
the bitstream of 300 Kbit produced in compression of the still 
picture. Due to this reason, the encoder in the ?rst preferred 
embodiment includes a separate bitstream memory 304 for 
storing bits produced When the still picture is encoded in 
addition to the channel buffer 303. 
A ?rst preferred embodiment of a method for transporting 

a still picture by using an encoder in a moving picture termi 
nal in accordance With the present invention Will noW be 
described. The ?rst preferred embodiment of a method for 
transporting a still picture can be used, for example, With the 
?rst embodiment of a moving picture terminal. Operations for 
transporting a moving picture are omitted here as the ?rst 
preferred method is similar to the related art method. Differ 
ent from transmission of the moving picture, in transmission 
of the still picture according to the ?rst preferred embodi 
ment, the user preferably maintains a ?xed loW quantiZing 
value for an extracted still picture to maintain a high bit rate. 
When the moving picture is encoded, the quantiZing value 
may vary With the channel buffer 3 03 state, hoWever, in a case 
of encoding the still picture, the user maintains a ?xed quan 
tiZing value loWer than the case of the moving picture encod 
ing. Preferably the core part 300 encodes the moving picture 
in I picture coding that uses only a ?rst picture frame of the 
moving picture. Then, according to the loW quantiZing value, 
the core part 300 produces an amount of data having a large 
quantity of information in encoding the still picture to cause 
the VLC 302 to produce a large quantity of bits, and the 
bitstream is stored in the bitstream memory 304. The channel 
buffer 303 is used only in encoding the moving picture. At a 
user desired time point, a user control signal is generated to 
transmit the encoded bitstream of the still picture stored in the 
bitstream memory 304 in a preset channel transmission rate. 

In the ?rst preferred embodiment of a method for transmit 
ting a still picture using the ?rst preferred embodiment of the 
moving picture terminal encoder, the user control signal is 
provided to the core part 300, the bitstream memory 304, and 
the multiplexer 305 When the still picture is transmitted. For 
example, if the transmission rate is 64 kbps, and an amount of 
bits for one picture is approximately 300 kbits, approximately 
5 seconds are required for transmission of one still picture. 
Since such a transmission time period is reduced as the trans 
mission rate becomes the higher, or the picture quality is 
reduced as the transmission rate becomes higher, the user may 
?nd a point of an appropriate compromise considering a time 
period of transmission of the picture. That is, the quantiZing 
value is preferably regulated With reference to the transmis 
sion time period. 
A decoder in the moving picture terminal in accordance 

With a ?rst preferred embodiment of the present invention 
Will noW be described, Which restores a still picture encoded 
into a high resolution and transmitted from an encoder. 
As shoWn in FIG. 5, the decoder in accordance With a ?rst 

preferred embodiment of the present invention includes a 
demultiplexer 306 for receiving a bitstream of still pictures or 
moving pictures and sorting the bitstream, a channel buffer 
307 for receiving and storing the bitstream of the moving 
picture from the demultiplexer 306 and a bitstream memory 
308 for receiving and storing the bitstream of the still picture 
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8 
from the demultiplexer 306 . A multiplexer 3 09 is for forWard 
ing the bitstream of the moving picture or the still picture 
from the channel buffer 307 or the bitstream memory 308 in 
response to a user selection signal. AVLC 310 is for subject 
ing the data from the multiplexer 309 to VLC, and a core part 
311 for subjecting the data from the VLC 310 to an inverse 
quantiZing to decode into an original picture. In the decoder 
according to the ?rst preferred embodiment, although the 
core part 311 has a great inverse quantiZing value in decoding 
the moving picture, the core part 311 has a relatively small 
inverse quantiZing value in decoding the still picture because 
the still picture is encoded into a higher resolution picture at 
the encoder. The decoder stores the bitstream of the encoded 
still picture transmitted from the encoder, and decodes the 
stored bitstream at a desired time point to reproduce the still 
picture. To do this, similar to the encoder, the user control 
signal is provided to the bitstream memory 308 and the mul 
tiplexer 309. 
As described above, since a compressed bitstream of a still 

picture is stored in the bitstream memory 308 in the method 
for transporting a still picture in accordance With a ?rst pre 
ferred embodiment of the present invention, a moving picture 
terminal may be used in place of a digital camera if a large 
siZed bitstream memory 308 is provided for storage of many 
sheets or frames of still picture. 

FIG. 6 illustrates a block diagram shoWing an encoder in a 
moving picture terminal in accordance With a second pre 
ferred embodiment of the present invention, and FIG. 7 illus 
trates a block diagram shoWing a decoder in a moving picture 
terminal in accordance With the second preferred embodi 
ment of the present invention. A preferred embodiment of a 
method for transporting a still picture in accordance With a 
second preferred embodiment of the present invention 
receives frame units of still pictures preferably from a camera 
or the like, and encodes the still pictures for transmission. In 
order to carry out such a still picture transmission, a separate 
frame memory 400 is provided in front of a core part 401 
similar to the related art encoder core part shoWn in FIG. 2. 
The frame memory 400 stores the frame units of still pictures, 
and a control signal for controlling operation of the core part 
401 and the VLC 403 is additionally generated at the channel 
buffer 404. Though not shoWn in FIG. 6, the core part 401 has 
a frame memory (see e.g., FIG. 2) for estimating and com 
pensating a motion, and there is a separate frame memory 400 
in front of the core part 401 in the second preferred embodi 
ment of the present invention. 

Operations of the encoder in accordance With a second 
preferred embodiment of the present invention Will noW be 
described. As shoWn in FIG. 6, frame units of still pictures are 
received from a camera, and stored in an additional frame 
memory 400. Although the present invention is not intended 
to be so limited. Still pictures could be imported from any 
appropriate device preferably transmitting in a frame unit. 
Input from the camera may be turned on/ off When receiving 
the frame units of the still pictures. Accordingly, one sheet of 
still picture frame is preferably stored in the ?rst frame 
memory 400 in every turn on/ off of the camera. Then, the core 
part 401 subjects the picture stored in the frame memory 400 
to I picture coding in a ?xed quantiZing value as described in 
the ?rst preferred embodiment. In this instance, since the 
quantiZing value is maintained loW, the picture produces 
many bits in encoding the picture, Which may cause an over 
?oW from the channel buffer 404. In order to prevent such an 
over?oW, the channel buffer 404 provides a control signal 
(e.g., Wait signal) to the core part 401 and the VLC 403 for 
temporarily stopping the encoding. Accordingly, the core part 
401 temporarily stops encoding of the still picture frame 
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stored in the frame memory 400. When a state of the channel 
buffer 404 is stabilized, the core part 401 restarts the encoding 
again to again encode the still picture frames stored in the 
frame memory 400. Thus, since the encoder in accordance 
With a second preferred embodiment of the moving picture 
terminal of the present invention encodes the still picture 
frames stored in the added frame memory 400 With the encod 
ing regulated according to a state of the channel buffer 404, 
high quality still pictures can be transmitted. 
A decoder in accordance With the second preferred 

embodiment of the present invention Will noW be described. 
As shoWn in FIG. 7, the decoder in accordance With a second 
preferred embodiment of the present invention has a system 
similar to the related art decoder shoWn in FIG. 2. Operations 
of the decoder of the second preferred embodiment Will noW 
be described. The bitstream of the still picture encoded at and 
provided from the encoder is stored in the channel buffer 405. 
At the same time, the core part 407 starts decoding the bit 
stream stored in the channel buffer 405. Since the core part 
407 has a decoding rate faster than the channel transmission 
rate, the channel buffer 405 may be involved in under?oW. In 
order to prevent this, the channel buffer 405 preferably pro 
vides a control signal (e. g., a Wait signal) to the core part 407 
and the VLC 406 for temporarily stopping the decoding. 
When the bitstream of the still picture encoded more than a 
preset reference value is again provided to the channel buffer 
405, the VLC 406 and the core part 407 start decoding again 
to reproduce the still picture. 

The decoder in accordance With a second preferred 
embodiment of the present invention uses no bitstream 
memory. HoWever, the second preferred embodiment 
decoder can be used, With an encoder in accordance With the 
?rst preferred embodiment. 

FIG. 8 illustrates a block diagram shoWing an encoder in a 
moving picture terminal in accordance With a third preferred 
embodiment of the present invention. A preferred embodi 
ment of a method for transporting a still picture in accordance 
With the third embodiment of the present invention receives 
frame units of still pictures from a camera or the like, and 
subjects them to repeated encoding and transmission to 
enhance a resolution of the still picture. The encoder in accor 
dance With a third preferred embodiment of the present inven 
tion has a system of the encoder of the second embodiment 
except that the channel buffer in the third preferred embodi 
ment is not required to generate the control signal (i.e., a Wait 
signal). 
As shoWn in FIG. 8, the still pictures received from the 

camera in frame units are stored in an added frame memory 
500, and a camera input or the like is turned off to stop 
transmission of the picture. Accordingly, the frame memory 
500 stores one sheet of still picture frame every time the 
camera turned on/off. Then, a core part 501 and a VLC 503 
encodes the still picture frames stored in the frame memory 
500. In this instance, different from the ?rst or second pre 
ferred embodiments according to the present invention, the 
method for transporting a still picture in accordance With a 
third preferred embodiment of the present invention does not 
?x the quantiZing value for one frame of still picture, but 
varies the quantiZing value With a state of the channel buffer 
504 in encoding the still picture frame. 

This variable quantiZing operation is similar to the opera 
tion of an encoder for a moving picture that encodes the 
pictures stored in the frame memory 500 and transmits to the 
receiver side the same as When the related art moving pictures 
are processed. There, the related art decoder having a system 
identical to the system of the decoder as shoWn in FIG. 2 
restores and reproduces loW quality still pictures. 
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In the third preferred embodiment, hoWever, When the 

moving picture is processed, picture frames provided to the 
encoder in succession are processed. HoWever, as the camera 
input is turned off to receive no neW still picture, the frame 
memory 500 stores the still picture identical to the still picture 
encoded and transmitted, and thus, the still picture is encoded 
and transmitted again. The core part 501 has a frame memory 
502 for making an motion estimation and compensation, and 
the frame memory 502 in the core part 501 has the picture 
frame (i.e., the picture frame processed for the ?rst time since 
pictures are provided from the camera) encoded previously, 
and stored therein. NoW, since the frame memory 500 pro 
vides the same still picture again, to produce less amount of 
bits than the picture frame processed previously (i.e., the 
picture frame. processed for the ?rst time since pictures are 
provided from the camera), if a difference of the provided 
picture frame and the picture frame stored in the frame 
memory 502 in the core part 501 is encoded and forWarded, 
the channel buffer 504 loWers the quantiZing value in the 
controlling the transmission rate. Accordingly, the decoder 
side can reproduce a picture having the picture quality 
increased for the same still picture. Operations of repeated 
transmission of one still picture from the encoder of the third 
preferred embodiment are preferably stopped at a preset ref 
erence value. 

The reference value, Which may be set by the user or the 
encoder, can be set, for example, in the folloWing tWo Ways. 
First, a preset time for the encoder to repeatedly transmit the 
still picture is ?xed. Second, the preset time is varied With an 
amount of occupation of the channel buffer. The repeated 
transmission is stopped at a time point When the occupation of 
the channel buffer becomes beloW a certain value. Upon 
repeated transmission of the one still picture described above, 
a desired high quality still picture can be transported in accor 
dance With a third preferred embodiment of the present inven 
tion. 
A moving picture terminal has an encoder and a decoder 

together With both of them operative at the same time as the 
moving picture transmission is bidirectional. HoWever, the 
transmission and reception of a still picture is likely one 
directional. In such a case, only the encoder is operative in a 
moving terminal transmitting the still picture, and only the 
decoder is operative in a moving terminal receiving the still 
picture. Accordingly, in a moving picture terminal that 
employs the preferred embodiments of the still picture trans 
mission method as the ?rst, second or third preferred embodi 
ments of the present invention, the motion compensation 
memory in the decoder may be used in place of the bitstream 
memory or input picture frame memory during transmission 
(e.g., in an encoder), and the motion compensation frame 
memory in the encoder may be used in place of the bitstream 
memory during reception (e.g., in a decoder). 

FIG. 9 illustrates a block diagram shoWing an encoder in a 
moving picture terminal in accordance With a fourth preferred 
embodiment of the present invention, FIG. 10 illustrates a 
block diagram shoWing a decoder in a moving picture termi 
nal in accordance With a fourth preferred embodiment of the 
present invention. FIG. 11 illustrates an operation timing 
diagram of respective parts in accordance With a fourth pre 
ferred embodiment of the present invention. 

In the fourth preferred embodiment of the present inven 
tion, the timings in FIGS. 6 or 8 for example, Would be 
adjusted appropriately to use the frame memory in the 
decoder. That is, since a picture taken by its oWn camera is 
displayed on its display in a still picture transmission mode, 
decoding of the moving picture received from an opposite 
party is not required. Accordingly, by appropriate timing 
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adjustment and data How control, the frame memory in the 
decoder of the transmission side can preferably be used as a 
still picture frame memory added to the encoder. 
As shoWn in FIGS. 9 and 10, the picture terminal in accor 

dance With a fourth preferred embodiment of the present 
invention includes an encoding frame memory 730 for storing 
a prior picture frame for motion estimation and compensa 
tion, an encoding core part 740 for receiving and encoding a 
picture frame after being motion estimated and compensated 
by using the encoding frame memory 730, a decoding core 
part 790 for decoding a bitstream from the encoding core part 
740 and a decoding frame memory 780 for storing a prior 
picture frame for decoding of the decoding core part 790 in a 
moving picture mode. The decoding frame memory 780 also 
stores a still picture frame to be transmitted received from the 
camera in a still picture mode. A controller 720 or 750 is for 
controlling a data How according to the moving picture mode 
or the still picture mode to store the still picture to be trans 
mitted received from the camera in the still picture mode to 
the decoding frame memory 780, and carry out control for 
repeated encoding of the still picture frame. A ?rst multi 
plexer 710 selects either one from the moving picture frame 
received from the camera and the still picture frame stored in 
the decoding frame memory 780 for forWarding to the decod 
ing core part 740 under the control of the controller 720 or 
750. A second multiplexer 770 is for selecting either one from 
the moving picture frame from the decoding core part 790 and 
the still picture frame from the camera and forWarding to the 
decoding frame memory 780 under the control of the control 
ler 720 and 750. A reproducing part 760 displays a picture 
data from the decoding core part 790. The controller 720 or 
750 in the encoder or the decoder may be one or tWo depend 
ing on functions of the encoder and decoder. 

Operations of the fourth preferred embodiment of the pic 
ture terminal Will noW be described. There may be a previeW 
mode and a snap mode for the convenience of the user in a still 
picture taking operation by a picture terminal according to the 
present invention. In order to transmit the still picture, after 
proceeding from the moving picture mode to the previeW 
mode, the still picture is transmitted by using the still picture 
transporting method according to the present invention in the 
snap mode. In the moving picture mode, the terminal’s oWn 
moving picture is transmitted, and the moving picture from an 
opposite party is displayed on its oWn reproducing part 760. 
In the previeW mode, the terminal’s oWn moving picture is 
displayed on its oWn reproducing part 760, and its oWn mov 
ing picture may or may not be transmitted to the opposite 
party. In the snap mode, the picture selected by the terminal 
itself is preferably captured, and a still picture in Which the 
picture quality is gradually improved is displayed on the 
reproducing part 760 and also transmitted to the opposite 
party 

The previeW mode is a mode in Which an object is shoWn to 
the user before the still picture is encoded and transmitted. 
Thus, the user generates a snap signal for capturing the still 
picture once a desired still picture is displayed. According to 
the snap signal, the picture terminal proceeds into the snap 
mode Which encodes and transmits the captured still picture. 
The control signals for taking the still picture at the encoder/ 
decoder are mostly directed to the multiplexers 710 and 770. 
Since one directional communication is made in transmission 
of the still picture, the motion compensation frame memory 
780 in the decoder is not used for decoding, and the motion 
compensation frame memory 780 can be exclusively used as 
the still picture storage frame memory. Accordingly, the 
encoder in FIG. 10 is used as the motion compensation frame 
memory 780 of the decoder for transmission of the still pic 
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12 
ture. In this instance, the control signals in the encoder is 
preferably operative according to the timing shoWn in FIG. 
12. 

Operations of the encoder according to the fourth preferred 
embodiment Will noW be described. The user can set the 
previeW mode for examining the object before capturing a 
still picture, Which is provided to the controller 750 in the 
decoder as a PrevieWOn signal. The PrevieWOn signal is 
generated at any time according to a selection of the user. 
HoWever, since the encoder is alWays operative according to 
a FrameSync signal that identi?es the beginning of one frame, 
the encoder is not responsive to the PrevieWOn signal even if 
the PrevieWOn signal is received at an arbitrary time. That is, 
a MuxSelRx signal required for the previeW mode is gener 
ated matched to the FrameSync. In the moving picture mode, 
the ?rst multiplexer 710 forWards a signal from the camera or 
the like 700 to the encoder and closes a RxFMb under the 
control of the controller 720. In this instance, the second 
multiplexer 770 closes RxFMa and opens Reconlmg signal, 
for permitting the decoding frame memory 780 to be used for 
moving picture decoding. 

HoWever, When the PrevieWOn is set up, at a ?rst succeed 
ing FrameSync, the controller 750 generates MuxSelRx sig 
nal for transmitting the still picture frame received through 
the camera 700 to the second multiplexer 770 through 
RxFMa. The second multiplexer 770 forWards and stores the 
still picture frame in the motion compensation frame memory 
780 in the decoder. That is, the still picture frame from the 
camera 700 is transmitted to the second multiplexer 770 in the 
decoder and stored in the frame memory 780 in the decoder. 
In such a previeW mode, the ?rst multiplexer 710 closes a 
Camera In signal and the RxFMb signal, the controller 720 
turns off a VLC_On signal provided to the VLC 743 for 
stopping moving picture encoding, and the controller 750 in 
the decoder generates a ZeroADD signal to anADD 791 for 
cutting off the moving picture frames provided from the 
IDCT/ IQ 792. Then, the still picture data stored in the frame 
memory 780 in the decoder is transmitted to the reproducing 
part 760 through the ADD 791, and the reproducing part 760 
displays the object the user desires to capture. In this instance, 
the receiver side picture terminal stops a decoding operation 
in response to an EOS (End of Sequence) added to the data 
transmitted as the VLC_On is turned off, and displays the last 
picture, continuously. As an alternative, the ?rst multiplexer 
710 may open the Camera In signal or RxFMb signal and 
transmit the picture the user has taken. When the previeW 
mode comes, the picture terminal stores the still picture frame 
RxFMa received through the camera 700 in the motion com 
pensation frame memory in the decoder, and the stored still 
picture frame is displayed on the reproducing part 760 
through the FrameOut. 
When a desired still picture is displayed, the user presses a 

button for protecting the displayed still picture and to provide 
a snap signal to the controller 720 end 750. In this instance, 
even if the snap signal is provided at an arbitrary time, the 
encoder and the decoder are operative synchronous to the 
FrameSync signal. Accordingly, at a ?rst FrameSync after 
snap signal, the controller 720 provides a MuxSelTx signal to 
the ?rst multiplexer 710, to cut off a CameraIn signal from the 
camera, and to provide the still picture frame RxFMb signal 
stored in the motion compensation frame memory 780 in the 
decoder to the encoder through the ?rst multiplexer 710. In 
this instance, the controller 720 turns on the VLC_On signal 
provided to the VLC 743 for encoding the still picture frame 
from the ?rst multiplexer 710. And, the controller 720 either 
closes the second multiplexer 770 With respect to the RxFMa 
and the Reconlmg, or cuts off a Writing signal for the memory 
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itself, for preventing the still picture frame from the camera 
700 from being provided to the motion compensation frame 
memory 780 in the decoder, no more. The ZeroAdd is main 
tained, and the VLC_On is at a turned on state, and the user 
transmits the picture the user taken to an opposite party. 

Accordingly, the encoder either encodes the one still pic 
ture frame stored in the motion compensation frame memory 
780 in the decoder by providing the Wait signal the same as the 
second preferred embodiment of the present invention, or 
encodes repeatedly and transmits the same as the third pre 
ferred embodiment of the present invention until the still 
picture reaches to a desired picture quality level after a preset 
time period When all the control signals are initialiZed, to 
?nish the snap mode. Thus, the picture terminal according to 
the fourth preferred embodiment of the present invention has 
a previeW mode in change over from the moving picture mode 
to the still picture mode, so that the user can monitor the 
object through the reproducing part until a picture the user 
desires is shoWn. 
A still picture transmission and storage system betWeen the 

moving picture terminals having, for example, the methods 
for transporting a still picture applied thereto Will noW be 
described. FIG. 12 illustrates a block diagram shoWing a still 
picture transmission betWeen moving picture terminals and 
storing system that can employ a method for transporting a 
still picture in accordance With a ?rst preferred embodiment 
of the present invention. 
As shoWn in FIG. 12, When the still picture is stored in a 

computer according to the ?rst preferred embodiment, the 
still picture is preferably stored in a bitstream. HoWever, since 
the bitstream of the still picture stored in the computer con 
sists of syntax (i.e., MPEG, H263) for encoding a moving 
picture, the bitstream of the still picture should be converted 
into syntax (i.e., JPEG) of the still picture. In order to carry 
out this function, the computer should be provided With a 
transcoder softWare for converting syntax. 

FIG. 13 illustrates a block diagram shoWing a still picture 
transmission betWeen moving picture terminals and storing 
system that can employ a method for transporting a still 
picture in accordance With a second, third, or fourth preferred 
embodiments according to the present invention. As shoWn in 
FIG. 13, in the second, third, or fourth preferred embodi 
ments, picture data is stored even if data is stored in the 
computer. 
As described above, a terminal and method for transporting 

a still picture according to preferred embodiments of the 
present invention have various advantages. The preferred 
embodiments of a terminal and method for transporting a still 
picture according to the present invention can save a cost for 
transporting a still picture because the picture terminal is 
permitted to transmit the still picture in a high resolution even 
Without a digital camera, scanner and computer. Further, 
transmission/reception of a desired still picture regardless of 
the time and place by using a moving picture terminal 
enhances use of the picture terminal. By enlarging a siZe of a 
bitstream memory in the ?rst embodiment of the present 
invention, and adding a large siZed memory to a rear end of 
the VLC in the second, third, or fourth preferred embodi 
ments to store many still pictures before transmission through 
a channel, the moving picture terminal can be used in place of 
a digital camera. In addition, transmission of a high quality 
still picture by using a frame memory in a decoder already 
present Without addition of any neW hardWare permits an easy 
implementation of the picture terminal. 

The foregoing embodiments and advantages are merely 
exemplary and are not to be construed as limiting the present 
invention. The present teaching can be readily applied to 
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14 
other types of apparatuses. The description of the present 
invention is intended to be illustrative, and not to limit the 
scope of the claims. Many alternatives, modi?cations, and 
variations Will be apparent to those skilled in the art. In the 
claims, means-plus-function clauses are intended to cover the 
structures described herein as performing the recited function 
and not only structural equivalents but also equivalent struc 
tures. 

What is claimed is: 
1. A mobile communication terminal, comprising: 
a Wireless communication unit con?gured communicate 

With a second mobile communication terminal, the Wire 
less communication unit transmitting a ?rst moving pic 
ture data to the second mobile communication terminal 
While receiving a second moving picture data fro the 
second mobile communication terminal; and 

a processor con?gured to receive a ?rst signal for transmit 
ting a still picture data When the Wireless communica 
tion unit communicates With the second mobile commu 
nication terminal, Wherein the Wireless communication 
unit transmits the still picture data instead of the ?rst 
moving picture data to the second mobile communica 
tion terminal When the processor receives the ?rst signal. 

2. The mobile communication terminal of claim 1, further 
comprising: 

a display con?gured to display the second moving picture 
data While the Wireless communication unit receives the 
second moving picture data. 

3. The mobile communication terminal of claim 2, Wherein 
the processor receives a second signal and the still picture 
data is selected based on the second signal. 

4. The mobile communication terminal of claim 3, Wherein 
the ?rst moving picture data includes a plurality of still pic 
tures data and the still picture data selected from the ?rst 
moving picture data. 

5. The mobile communication terminal of claim 4, Wherein 
the processor receives the second signal While the Wireless 
communication terminal transmits the ?rst moving picture 
data to the second mobile communication terminal. 

6. The mobile communication terminal of claim 5, Wherein 
the display displays the still picture data While the Wireless 
communication unit transmits the still picture data to the 
second mobile communication terminal. 

7. The mobile communication terminal of claim 6, further 
comprising: 

a camera con?gured to capture an image data, Wherein the 
?rst moving picture data is based on the image data. 

8. A method for transporting a still picture using a mobile 
communication terminal, the method comprising: 

transmitting a ?rst moving picture data to a second mobile 
communication terminal While receiving a second mov 
ing picture data from the second mobile communication 
terminal; 

receiving a ?rst signal for transmitting a still picture data 
While transmitting the ?rst moving picture data to the 
second mobile communication terminal; and 

transmitting the still picture data to the second mobile 
communication terminal according to the ?rst signal. 

9. The method of claim 8, further comprising: 
displaying the second moving picture data While receiving 

the second moving picture data. 
10. The method of claim 9, further comprising: 
receiving a second signal for selecting a still picture data. 
11. The method of claim 10, Wherein the ?rst moving 

picture data includes a plurality of still pictures data and the 
still picture is selected from the ?rst moving picture. 
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12. The method of claim 11, wherein the second signal is 
received While transmitting the ?rst moving picture data to 
the second mobile communication terminal. 

13. The method of claim 12, further comprising: 
displaying the still picture data While transmitting the still 

picture data. 
14. The method of claim 13, further comprising: 
capturing an image data, Wherein the ?rst moving picture 

data is based on the image data. 
15. A mobile communication terminal, comprising: 
a camera con?gured to capture an image data; 
a Wireless communication unit con?gured to communicate 

With a second mobile communication unit, the Wireless 
communication unit transmitting a ?rst moving picture 
data based on the image data to the second mobile com 
munication terminal While receiving a second moving 
picture data from the second mobile communication 
terminal; and 

a processor con?gured to receiving a ?rst signal for trans 
mitting a still picture data While the Wireless communi 
cation unit communicates With the second mobile com 
munication terminal, Wherein the Wireless 
communication unit transmits the still picture data 
instead of the ?rst moving picture data to the second 
mobile communication terminal When the processor 
receives the ?rst signal. 

16. The mobile communication terminal of claim 15, fur 
ther comprising: 

a display con?gured to display the second moving picture 
data While the Wireless communication unit receives the 
second moving picture data. 

17. The mobile communication terminal of claim 16, 
Wherein the processor receives a second signal and the still 
picture is selected based on the second signal. 

18. The mobile communication terminal of claim 17, 
Wherein the ?rst moving picture data includes a plurality of 
still pictures data and the still picture data selected from the 
?rst moving picture data. 
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19. The mobile communication terminal of claim 18, 

Wherein the processor receives the second signal While the 
Wireless communication terminal transmits the ?rst moving 
picture data to the second mobile communication terminal. 

20. The mobile communication terminal of claim 19, 
Wherein the display further displays the still picture data 
While the Wireless communication transmits the still picture 
data to the second mobile communication terminal. 

21. A method for transporting a still picture using a mobile 
communication terminal, the method comprising: 

capturing an image data; 
transmitting a ?rst moving picture data based on the image 

data to a second mobile communication terminal While 
receiving a second moving picture data from the second 
mobile communication terminal; 

receiving a ?rst signal for transmitting a still picture data 
While transiting the ?rst moving picture data to the sec 
ond mobile communication terminal; and 

transmitting the still picture data to the second mobile 
communication terminal according to the ?rst signal. 

22. The method of claim 21, further comprising: 
displaying the second moving picture data While the 

receiving second moving picture data. 
23. The method of claim 22, further comprising: 
receiving a second signal for selecting the still picture data. 
24. The method of claim 23, Wherein the ?rst moving 

picture data includes a plurality of still picture data and the 
still picture is selected from the ?rst moving picture. 

25. The method of claim 24, Wherein the second signal is 
received While transmitting the ?rst moving picture data to 
the second mobile communication terminal. 

26. The method of claim 25, further comprising: 
displaying the still picture data While transmitting the still 

picture data. 


